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(54) BUTTERFLY VALVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the sound of airflow 
generated by a gas that passes at high speed through a gap 
between a valve disc and a valve body when a butterfly valve is 
closed. 

SOLUTION: In this butterfly valve 1 1 having a valve body 13 
forming a part of a gas passage 2, a valve element 4 placed within 
the valve body 13, a rotating shaft 5 having the valve element 4 
secured thereto, and cylindrical bearing members freely rotationally 
supporting the rotating shaft 5 when fitted into two rotating shaft 
supporting holes formed in the valve body 13, spherical portions 14 
are formed on the upstream and downstream sides of the inner 
peripheral surface of the valve body 13 including an area opposite 
to the valve element 4 rotated by the rotating shaft 5, and a single 
or plural pressure variation regulating grooves 1 5 are formed from 
the center to the upstream side of each spherical portion 14. The 
pressure variation of gas that passes is regulated by the rotation 
of the valve element 4 and the airflow sound of the passing gas is 
reduced when the butterfly valve 1 1 is fully closed. 
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if l< -»<7)^gpiciuiEffii!i*j!)<e3i$tt^>i5iiK$a 

lc^*t^H«^*H. MEIBMEttaifltlffitrEina&l:: 

±. TAMlz. BQ&mJ&&m<tel&l<tiZ> title, IS 
IHB*65^#®OT*ife^#A^±3S<l!llc. 3MR*fc(;MS» 

[tS#JS2] HfFlH/<;u^*«:<0H3tBDfl^S^ttSP«)± 
fflB*W-rS3S«S5l-J:y^$*ti.i:i:t,le. MEM 

l-**t^h.«^£*w ltEBlEll0!>SgJ||fl!$(g]|ta&l= 
IH*Bi»tt»© + *«»«>»¥-tati»y<0»#^6± 

sfrE#i*«)ia»i-«k y . frEJ*®^ttgB<7)** 

#XE*<**t&&oaB£S*l::, SirE#P<*OT*F B 1fIf!£ 
fcBI=fclt-5-t35flltT3ftfl!li: £ ilffi-f «/W/<xatt 

©Bfla^Pfi-r-SISSteCSEKL, fIE#(*0)+ra^ 

«ft*fxEfitna£4t£ c t t-r-5»*s 3 ice 

[»#«5] 85E/<iU^*l*«)T3itfl9^36^. SSEDfl 
8flf JKtteP0StIEIsllE$aA<3E}# * *i -5 |=B -5 1*) 



tfrE#ttA<B»**ifclfflEEl6tt<Dffl*f*lt<Dfci& 

XliW*«3|CE«a>/<5'7 : 5-</^U^. 
[*B«>IMIttMn] 
[0001] 

*i. A^^**xiE^bfiiagjtA<i9:i+t>*i.-5/^ 7^ 

[0 0 0 2] 

[«£*0>}Sffi] ^m^U-+gSli, ±tLth7'^ 
^/\** ^fCSiSti. x > v >0>#&©<D j£+ ICEI6 

fcUMT, mpl-&IIWfcftlM£fT5«fc5l::Lfc*<D-c& 

[0003] fil*. C©I(0/<5i77'f/^^tLT 
I*. 11 1 1c^-rtOA^fcS. 11 Hrfct^ 

IS/<-S'^7-i'/^u^1 l±, x>i?><o^**xiiK 
2(0-SB^ffJfie-r-5/^U^*tt:3 Z0)/i)i,7*#;3 

rortSPicE^^ ti-sn 4 1 zmazt 1 *> 

I-. S#ft:4^3£^-r-5lHie$fi5l*. fStfctfJligSM* 

fctt^tfy >xv-/u) a^-tti-ett^ur, B(rE/<;u 
3 izintbeffiicffi y ft it t,nr t^-s „ 

[0004] ^Lt. D^Lfcl^T^iX— *0>&i!) 
tt«)t4<0ea-e. flEIeIfsffl5a>-4glc@3&$*tfcU/N* 
-9lc, BllET'7^3.x-^A\t,I5llEffii!l*A<e^**T. 

fJEIsl$Ea5A<lsli!i$4x. SirEgm:tf*il8&2£ii(r 
E#<*4lr c fcyg|ffl'rSJ:5l='tfoTU>-5 (> fcfc\ il' 

1 l*IH]#ttlg£^-f. 

[00 O 5] fit. SilE/N'f 7^-f/^U^I li. gm 
^U-^ii^. r<P*J%» fIE#«=4<0ffl#B#. K# 
»: 4 IZ"CflE^a?3X iISS 2 ^tCF^ILTL * 5 

*C0fc«>, x>-^>^. K>v^*ffi3l5-r-S)„ ttoT, StTE 
»Sl*'XSS&2^^lz|3SttlSlc-rsci:^<. ME 

4 t^m^xass 2 ro^s t op B iic{i^fcKjjuy]£fa 

Itfcy, *fcl*ME#t*4(Z7^^fel+fcy LTL^S 0 
[0 0 0 6] 

2ic^-rfiijE/\*^7^'f/^rfi *<#fli7 5- v±m 

■tZt£. S^IE#^*4i:/^';^^«:3i:<DKraA^t)^a 
*tV*SSS<O^Sl**XI*. 8/\*JU:7*{*3<Dg®3a£ 

[0 0 0 7] c<0 r->3.-j i:L^ 5^55^1*. UIEJSiS 
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CO 0 0 8] fllUB/N'^^^-T/^U^I C0^i!lB#. 

stoma (sm*rxa>iiiaffifs> *<^b-r-sfctf>. is 

[0009] m^^y^^f^o^zfMt. tpm 
ms.<n&.mx'it. isiiE$a5ros}Sftst(0f-tt). 3Cta^ 

[0 0 10] *&BJHtfrfrZ>&lz&frtj:t<tit-i,(DX-. 

ft, ©hub*, ius-ciiia-ratfx 

[001 1] *f£Bja>teo)@wi*. mm*, smmteif 

[0 0 12] 

[ISS£fi?jfe-f £fctf>a>¥fft] SilfBBW^^fiSt-^fcto 

i--E-H-e+i«^$tt, fiiE[iiiEfa(Oii4ffiSi5$ii]«ieair 

til^T. *©ffly T-fe-S, 

[0013] strtE/<;u^*t*(DF«qSffi-t-ab-5r, Julian 

Kffil-J: yisli!l$*t-SffIIE#<*l-»(S|'r-&fItSS^t;R 

©s«ii=j:y. ais-r-5**x<DiE*)^ba^iasT?#i. 

[0 0 14] filJtB/<^^*»:(DfiiIIBDa^a^«SP 



[0015] friH/N*;u^*«:a)rtJi®-efe-o 

frlH[ll$E$l!U-«ky|5]i!i$HSHtIIH#tt:|=*tlS)-ri,«| 

[oo i 6] sufs/<;u^*tt:i^ mm&to<Dm# 

Fif] FJjgeSIc fc <+ -5 -t3S«B i: T3S6D <t * jlii-T U i < 

+r^Jt feMic*> i+ amiss/ <-r jii®-f s **x 

9KS£. K«lfitei:i=<feySiSLr. MIE/^u^cDiSS 
ffli]0)8m #XGE£ ilx? # £ <fc 5 1- <t o x -5 „ 
[OO 1 7] BUI2/<^^*i*a>T3iEfflSigA>t.. 

fitBiai*s^tta!©Mi5i5i?E** * *x asdics -s 

W^SI-. «!II2#tt:A<@S*ttfcfItei2llEl40i!a^#lt 

•So 

[0018] *&wtt&L±a>&5izmi$.£tt-ci*&<n 
<o**^i=»j££*tT^-5D0J*®B#siM::<i:y. frts# 

[0 0 1 9] &tz. TrOmmtf. S?IB/OU^*i*a)(*5S 
H!liSE*^baiSSitW#«Slc^4ffE 

[0020] fitrie/\*;u^*tt:rti-. frlB#<*ir«rajLr 

[00 2 1] SiIIS/<;u^*«:a)T3iEffll<DrtSai~. 858B 
[0 0 2 2] 
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%mm<D±. tsmhi^ ^mm^^mf&L. munm 
[0023] fit, mK/<;u^*(*a)iKriB«ffi»tt» 

^i?»«a>««»f=«ky, »E#(*i:1»E/ 4: 
©W««tiit**X (MiLtf. MEM4fX) 

1WE/<*?7-f/*;u^a>£B)B** fHSiBia**xa)«3Sl* 

[0 0 2 4] *fc, TOE/^u^*i*l*llc. TOIB##ir» 

ic¥f*fctt***b*HSai£Cr«fcy % mEftttaislMi:: 
[0 0 2 5] fit, iBrE/^u^**Jc. fijE#<*o* 

**xais, MMaisicfcymu-c* 

[0 0 2 6] (ftlJUkffl) 011*. **I|H<D/**?^ 
-f/<JU^(D«1«Jfi«**-rR®H. H2f*. HKD/< 
;U^*O0)±gSEffll^t>^fc*ffliaia. H3I*. H1<D/< 
iU^*(*(DT3ttfll^6^fcaEfflffiiaT?. B1 1 fccktfH 

[0 0 2 7] BMlcfcl^C. *M&&Hzt$l+&/<*7^ 
-f/<;u:?1 1 I*. BWtt£l::tt«±:K«»S?U-* 

1 11*. ^<D-^<t. #(*4^@©Lfcl°l*E$i5a>. B 
2|Z*-r3t»3?t1 3 a. 1 3 b(*ififcl=. **l-ftt*«- 

**i 3 0n^«(DrtSf;ffi»i 2izBnnaftr^Ett$ti 
*n«i*a>#i*4i:*flM.Ti**. 

[0 0 2 8] «E/<A^**1 3lC(i % -£tf>flgfliS8&1 
2(c3ii. fitottftffiUftl 2««K-r«c):5l=E<ffllc 
H«0«l«lc»rt*ttfc-Jtd>WEHIE«lX»Wl 3 a. 



I*. H*L&L^tt«0>«l»tt» (?V>a.) 6. 7*<. 

«*ytf»i=j:y. iEA«^*ttri>^ 0 fit, ate 
fas**. «?rE/^u^*(*i 3izianaftf=Ayttit6ti 

a, 13 b. ^fCME[Elfea5^Sii$-t±^MESJ#^ 

1 3aiz(i. t*y*>9 (*>— ;uu>y*fci*^ey > 

;W 8lcj:y % 'MCiMMlR2tWi«M 

[OO 2 9] fit, I5ElslfEfft5a>-^(D5gaJlc@g 
$4xfcHrEU/^— 9{c % l!B7^fax- »4i&HlEB 

*f X» 2 £ fJE#<* 4 \z cfc y BRER-r « cfc 5 ic o T l\ 
fcfc\ ■KD«rE#»4C0XIBa. Pfl#B8^CDtt® 

[OO 3 0] Jfcl*"C % H1 *J£tfH2l::j3lvc* ME/* 

^^7-r/^u^i ia)iig/<;u^*»:i 3<z>i*js®t?. 
«»ic»fii-r*fa«. {ssRtssi 3c« 

T9MI::* D03c®ff2ttSi5 1 4tfJ»!*3*LTlt«. 
[00 3 1] &D3J*®ff2ttSP 1 4*<. KTE/<iU^*f*1 
3<DW»lilc»fiR**i*i:. 30>a&^ 

tf>. WE/\*;U3f#i*1 3 affiTEGflttliJ!M*S 1 4<D±55 
tt/<JU:**{* 1 3<7>±3S (AP) ffiiJrt^@<t<B 

tz % mEQ33Bfi$ttfln 4<DT35fflytt4k. K/<;u^*f* 

i 3<DT%t mm mftmrntomii. m&\zmmi&iK 

SP1 4<DT3lt«JS<DrtgJ:y*#L^»/^U^*tH 3fl9 

ttRSflM 4 biz*y]M£*iTit6. 

[0 0 3 2] te^, WE/^I/?*»1 3(DWa®fC. ^ 

ffl-r ^i5e#(*4(c^(Silt. f^fifc**tfc»iEnaaa^ 

ttSffl 4<D«ffl(Cfc^ri*. f!E#«:4^iaP^^1±*tc 

to. #ftfltt*<baF-frfcfc#. ffiE#(*4£ffiE/<0u:? 
*<*i 3&a>mn««ftibLft^a>-e. aa-r*#xa>a 

[0 0 3 3] Lfc*<oT. Hra*t«#ftJSl=»-r*. » 
1 3<DS5ED3«®^ttai 4 0)*ft»#^6. ±35^ 

ftftlMMHHIl 5(c»L. fFE#(*4(Da»rzJ:y. 
K»1 5 «Ut i#XO)EAKfbtSII>t»« J: 3 

latino ftfe. *igJscq!cfeit^iijEa^sibaia 
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[0 0 3 4] fiJEE*j£<bSI@g;fi1 5^ KDfl^®^ 
3 0Ta«+ft§P»(cS|<. MEttBJEMftflin 4 

n s o & £ s z it ft i ^fc to x fe * o 

[0 0 3 5] maS0)J:3ainE/<iU^*(*1 3<7>«jtlC 
cfeU. mE#(*4^BH0)t*. WE/<iU^*(tl 3lc 

»***tfci»E3»ai»«»i 4tmEx^*;»tta)H!ai 

»1 4 bic*y. WE#l*4tTOE/^U^*f*1 3 irO 

#x<Daa*<a<. tt/<ji^*{*i 3a>Mi-c«u ME 

i»Eaa#;*a>fc»*£«asi*Ti**. 

[0 0 3 6] mB/<JU?*ftl 3ic* mrE#te 

4*<B»**LfclBEHl6H5©**f*itSS»lr-r*fc 
to. WE/^U^*I*1 3©Ta (UP) fflMA*&. SUE 
SB»*«1 4(Df5IS+Affl» (ttElHH£l*5*«^f* 

*«its»i 6*<. mE#»4<DT3S«rcjait&ttri^* 

lttE[Bl4E«k3»*^a)«bS 

[0 0 3 7] (X2XHHN) 141*. *^B^<D/<^^7 
>T/<;u^om2||Jg^J^^L. 14 (a) *-<DBt® 
B« 04 (b) it. 114 (a) <DA»a;*H, 151*. 

14 (a) 0>/<;u^#i*a)±ffl«^e>^fcS«ffiB-c. 

[00 3 8] 14 (a) ICfcl>T. «Xtkffj(C«lt«/< 

-f/^72 1tt, *-<D-ag£. #<*4£B*LfcBfttb 
5©, H5|:*t3E»^2 3a. 2 3 bttifi^C:. 

(D/^U^*«:2 3rtfz«»LT. rtSflilKl 2*»rt-r 
4Gfl«ffi?P^924i:, «TE/^^*{*2 3rtlcH« 
rc«»LTrtSPffl»1 2^MLW<b, ttGQttB?D 
•y^2 40)±SMIlCtt*-r*aill^PV^2 5fc. WE 

H»I^P7*2 4Ml::RMattl=Ett£2fi** DEB 

iei»5icB»**ifcns«a)*(*44:t«*ri^*. ft 

*>\ TOEaiB^P^^ 2 5f*. 85E/^U^*i*2 3t- 
i*Wl=»J«LT*5l^rt«fc<. SSIC Jt?ElH]B*®:7D 
'^2 ltE/^^**2 3t-(tMir»rtLT 



[0 0 3 9] ffE/^U^*i*2 3I=(*. ^COP^gPiiKl 

2 cms. fitottftwufti 2*«K-r*«fe3izH«ic 

BiDI*ttrc»rt*tifc-»a)llffEBIE«3t*^2 3 a. 
23bJtl, CtV^3£^2 3a. 2 3b(DF^SP(C 
(4. l^LftLMif#0)$ftSm* C7v>a) 6, 7/><. 

«*ytfa6i=*y. ffA«$**tTi^«. fir, s?E 
$i6§Sii**6, 7lci*. iE#t*4^^ E^LfcEK 
tt5*«. iE/a^**2 3(cB»ettl=ttyf*it6#i 
Tl>«o £fr. S5E-**fcf*^(D|Hl»Ett3£l#^2 3 
a. 2 3 b. ttf::fflEEtett5£MSl±5mE3M#?t 
2 3a|C|*. (y-JUU ><7£f::f*^ tf'J > 

[0040] fit, StrElsiSttsa)— ^a>aafcH« 

»^A<eijtit, mrEBi&«t5 3b<Bn$tt % urea* 
*xib 2 jme#* 4 j: y MBH*r * * 3 ir ft o r 

6o ftfc. 14 (a) (DmE#f*4<D*»li % Gn#M& 

[O 0 4 1 ] *lvtf, 14 (a) . 14 (b) Mi5 
ftlE/^^^^-f/^l/^2 1 CDfrE/<^^*{* 

2 3(Drtflffii:«»*tifclrEIH*ii?P y > 2 4 1*. 

*-a>F^®-e. mEBCH5(DBnr=j:y. ffimzhz 
«rE##4<DH«fflic«fii-r«««i=t>fcor. hveb 

«K«l5S*ibfr*±. TXfllC !H]£ftBftM*ffi2 4 a 

[0O4 2] HJEBflJ*ffi:7n^*2 4<D±3Sffl|lc}g^L 
TER*4x*fflEaEI»^P**2 5f*. StlEGa^S^tt 
3J2 4 a<D±at«tt£. ME/^?**2 3 <D ±3SfflS 

rtjBBfc<DiW£. a*»&3&^fta«wftai**-r43M» 

B25at»lJ*^ ttattflS2 5 alCcky. ttSflB^ 
7B ^7^^^|C^LTt^^o UE03S1^P7^2 4 

OIH]^@^ttgP2 4 aCDTjllEffllJigt. |trE/^^*»2 
3(DTaflJrt«ffita>IBl*. ffiEIH3^®^ttaJ2 4 aO) 
T38ffll«<Drta«fcy*#^tt/^U^*tt:2 3fflJ<DWgfC 
«fclj % Z9^ttO)»«|!24b{M$^ K^MSU 

2 4 bicct y»«*ixriv* 0 

[004 3] flECfl^®^P>>^ 2 4<D^^®|Z 

»«S*lfc«TEIHU»DB»ttffl2 4 a(7), ffl#eST*fc§ 

**»»o>ST±si«*ya)»»^6±a«-c. bhe# 
(*4fr»fiit-*imEia*ffi»«»2 4 a £ % wEaa^ 

P7*25 OZ&m& 25 at \Z *fc*<4««|C % ME^ 
[0 0 4 4] f5]ft|C % RGa«ffi^«ffl2 4 a<D*ASP» 

f*iST?(*. «re*aa2 6icaaLft^& % *o>&m& 

S5E/^U^*<*2 3(DrtS®lc^fir (^Oig(iSJE#a 
»2 60)38** ya<»J***t4) T?. 3&^O||5E0fl3*ffi 
i«92 4 a(7)TafflllC7»C,3bMcfttt-r*a*St<b«IB 
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R0>BW=*y« iig»2 7oomeDa«B»ttff2 5 
SS^<ia^T-£3<fcdi::fcoTi>£o fro 

[0045] 14 (a) iZTjk-t^OiZ. MISIHJ 

*B^P** 2 41=1*. fIIB#<*4<7)F^#^a^XlE 

3 O^^aFttiirttlw. KlHl^S^P^^ 2 4IC. 
^/W/*xa&3 o£fm££. *<B5fc*g-eiJi&-f £U36 

BiTlB/\V/N o XiiSS3 0$iSia-r€)^^^X35S^. HtflH 

/\^u^*»:2 3icisitbHycmii^*tn-L. taaigfcc 
*ft#xjE*MH*-e#* * 5 latino 

[OO 4 6] 061*. *HiSWT% JBHB/*-f/<xatt3 
OMHWffllzfclf*. ttB*H*4 0>*fljK (HflE) i=*t 
±XBa>Bft#xEa>*fce*'rB'efcy, ^# 
{*4aM*NMTCI** *<D#aflElc*rt-*tt#«:tfXE 
I*. COii^. «TlB#i»4*<. ^^0)<t 
*(DtWE»«**XEEI*. OmmHg. *m<Dt£lt. 3 50 
mmHg. £f£<D<h£l4. 6 5 OmmHg-Cfc*. rMMSttlT? 
l±. «rE#(»4 35<*BHa)i:#a)»*t**Xffif*. ±H<D£ 

#<Dtt#xHcfcy«<»£**i«. 

[0047] 07 (a) . i8 (a) &tfB9 (a) 

(4. *£Bfll=J3lt«ffEU*B?i3?0 2 4aK»fl 

07 (b) , 18 (b) ROW 9 (b) 

I*. *jh»?ftBBfcttJC*ftft»fla>« iOE#<*4<D# 
flft (BBS) ±3K«(D»ft*XffO!)*fc«^ 

[0048] 07 (a) 14. lKrEOflftffi^P^^ 2 4(7) 

/ou^**2 3 0>abbi=wt&4>im£b&ebbb 

(b) 14, ttE/W/CxaB3 0^«Sa>**-eft 

XE(4. OmmHg, *W<7>££I4. 6 5 OmmHg. *BH<Dfc 
*f*. 3 5 0mmHg-e** Q C0)S6^«-CI*. mlE#<*4 
*0>*JR#XEI*. ±mot£0>miiXE.& 
y»<«:*«fe5(c»3E**iT^* 0 C*l(4. S5E«a« 
3 2 0>aBffi»**#<-r*Ci"T?. C0)«fc3tmttrt< 

[0049] 08 (a) 14. HMZtin&mJa'y* 2 4(0 

i*mni=»/«**ifc«JEia3*ffi»««2 4 a 

/<;u^*»2 3<7>i*jg®i::¥fTT-. to>a*35^ 07 
(a) 0>viE«aai3 2a)aR$t»:ysi^mHaffl»s 

Bfiaii:Lra)»a{)|3 3A<»fill**tfct(Dr*y. 0 



8 (b) 14, BB/W/^aB3 0?WIfl#®(Oi§£-efc 
*. CCDif^ SIE#(*4*<* ±BB(D<t#(7>SIIEttft^ 
XEI4. OmmHg. ¥MG>t&\t* 3 5 OmmHg. ±m<Dt 
£14. 6 5 OmmHg-efc£o wO>SEfl2«-CI*. ffiTE*M*4 
*<*Mfl!>£#<&»«**XEI*. ±m<Dt£<DmiiXE.& 

y«<»3e*ttTL^*. ctti4. mBiUHSft*0!)/< 

[0050] 09 (a) (4. TOEKJBfcffi ? P * 2 4 0> 
rtHffilC»***LfcTOEPa»ffi»«»2 4 a©**»» 

(DSTTafls* ya>»»A^±.a«ic. f^ss^miB 

/<;U3f#i*2 3(7)rt^®lC^ffT% *<7>3E£a<. pjfifcy 
^^E^^^bamS* 3 4 £<*|jjES *l£ <t 1 * \zj ±gt 

B*&. fiEoa^@^ttSP2 4 aa)BB#aa-efc**A 

SU»CDST±351WSy<DSP»lcgBPL. ^oliB##4 
^*BB»fiE(i«"<?Ta«lcBBP-r**2<©/W /<X3B 

3 5A^fit**Lf=tiO)-efcy. 09 (b) (4. 

/*xa&3 0*<fS#®<Dil^T*fc£o C<Di§£. BiTE# 
#4*<. *BB0)i:#a>l!5E»**XEI*. OmmHg. #B8 
<Dk£\t. 3 5 OmmHg, ±ffl<Dt$l*. 6 5 OmrnHg^fc 
*. ^OKXtfl-ei*. mE#«4A<4£BB0>i:#a)»*# 
XEI4. ±BB(Oi:*(DK#XEcfeye<RS**irt> 
£ 0 ftfe. $2 0/\V /^XaSS3 5I4. 04 (a) (Da£ 

a* 2 6\zftt>zmm'Kt:foz> 0 

[00 5 1] 01 OI4. /<*:7^-f /<JU?t. 

*fci4B««ao)«*/^u^A:Lr. ffiffi^r 

x>3?>4>BliM::ttrft»ft*Eft4<* BIE 

-</<;u^<. ctDajE&mtfxE^-f ><fcyT«-effiffl 

;u^-cfey. ca>»di*. »«f*a«:L^ 

&ffl£;ft£*i£i4. «rEsasaa)ffisi/<;u^r-fcy. 

BE**^U-*/^b^atflWE«*/^^i:L 

[0 0 5 2] S5E/^U^*#2 3IZ. HtlE#tt: 

4 tmmZ tifeBEBBB 5 0)ffl^#it*»»lc^«fc 
tf). »E/a^*#2 3<DT3tt«B^&. fflEDflSffi^ 
ttSP2 4 a<DI5lS4«*g0^ (frEIsItett5*ffl^t+SP 
») lcS^f^M®fz H »xaB(=¥fflz»«*#ifc2B 
<Dffl^(*ltail 6A<l5ltt)tVT^^ 0 Z0)2<l<D«§^«- 
ftBl 6?b<. «TE#i*4a>Ta«l^»rt6ttri^*A:. 
H#«©±JW©*XEA<, ttEBIiMSftftlcitBfr 

frfe-r. b*xo>-»^ WEiaiE«sxi*^<Dttaaj» 

[0 0 5 3] *^^<DttWr4S?EI?!Sa)^S6l=fe 



(7) 
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ho 

[0 0 5 4] 

&L±<DmWfr ?lZ*f£BR(D 
[0 0 5 5] WTE/^^^^-r/^U^^BH 

TOE#(*^mE/^^*»i<DiKPBi*Ka-ciija-r 
4iatL, »«BtttE»aaa#^A«atittt^j:3 

[0 0 5 6] *fc % **llfll::J:*/<*?^/S;U:7lr < fc 

*t«L 1WE/W^*(*rtfr. *E#(*l=»ia]Lr»rt* 
*i*«IEIHl»ffi»«»<Z)±3IE«l=»filt**i. ^^A<(5fS 
H-flMNUfti:. BB9BJiM*ffa>*ft0«M*iBl::KJ8 
*ffi*<lWE/^u^*i*a)rtJaffifcsiifTttE*SE 

[0 0 5 7] £fc % **MlC«fe*/^^^-f/^U^|* % 
f^+fp^fittit, BtEttOMSttiaafctt* 3&M 
f^ihM/^-^-v JtttBl:: tXf U yX^fco 

tt, lWE/^U^*i*rtlc. B9E#fr(c^fS)Lr^/«* 
ft«mEPa*BKtt0* ME«S«. ffiEEE*i&<bailS 
S«^aSl@S##<7)fJE/NV/N 0 XiiSSIc < *:y. ME* 

[0058] «rE/^u^*(ta>Tafflia>rtBBi^ TOE 

#(*A<B»*tifc«EBlBI>a>lfl*»lt©fc»a)*^<t 

*ttfcfiWta>fl±#B&*iri**. 
[BBaB*«lMM 

[01] **ffla>/^7^-r/\ # ;u^a)»il8Jfi«s*-r 
[0 2] 01 a)/<;u^*(*<7)±3Hi9^t>^fc^®ia-e 



[0 3] 0 1 <D/*)[,?*&<DTffMfr*frtz£.&mmV 

[04] ^^a>/\^^^-r/<;u^<Dm2iisfiffli^^ 

U 04 (a) fi. {-aifiBB* 04 (b) I*. 04 
(a) <DA&fo*mV$>& 0 

[0 5] 0 4 (a) a)/<;U^*i*0)±KfilJ^t>^fc^{U 

®0-efc£ o 

[06] m2Hjsfeffl)T% /<-r/<xatt3o*<BB«fflictj 
it*. #*4o>#*jti=»-r*Jta«ia)»K#xjE«)* 
^b^^-r0-efc-5o 

[07] 07 (a) I*. »2*lfi«|Cj3lt4IHSjcB^P 
»y^2 4<DSE^«**-rBfBB. 07 (b) I*. 07 

(a) #«4a>#ft*(r»-r*±3tt«<D#ft 

[0 8] 0 8 (a) I*. «2*»«ICfclf£|HraBi:7p 
^*2 40)«a)K»«t^-rBfBB. B8 (b) li, B 

8 (a) #(*4<z>#ftSfc»--r*±a«a>» 

[09] 09 (a) I*. «2*Jfi«|Cfclt4PflSffi^p 
w ^2 4®, *&lC«0>JC^«S*-rKffiB. 0 9 

(b) i±. 09 (a) rrfcitft. #i*4<D#ssic*f-r 

*±3SfflO)»ft*XBEa>*ftS*-rBT?fc«. 

[0i o] /<*^^-f/Ou^*. an*a>»*?u— * 
BiE«:»«#XBEt«-r*Sft»WttB-C* 

[011] oe*a)/<*7^-</^u^^-rBfffiB-c* 

[01 2] 01 1 a>/<4r^^-f/<;u^(DHIHjS*KWr 
«£ffiffiBB-e&«. 
[#^<BB«8] 

1 , 11, 2 1 /<4r^ J 5-f/<;b^ 

2 »*#XM 
3. 13, 2 3 

4 #{* 

5 GDf&tt 

7 

1 3 c fitflRttB 
14. 2 4a Cfl»ffi^ttSP 
14 a. 25a SKftftfiP 
14b, 2 4b Rfiffi 

1 5, 2 7. 3 4 E*)&<bfiSi&;S 

i e m^nnm 

2 4 EWB^ny^ 

2 5 SEft?a?9 

2 6. 3 2. 3 3 (*^BflSm^EISS«) 

3 0 

31 ig&tei: 
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3 5 %2<DfU 

[EH] Ii2] 

I I 2,12 13 




[14] 

[03] 

(O) 





(10) 



&m 2000-1 8396 




F$— 3G065 AA09 CA00 CA22 GA43 HA21 
3H052 AA02 BA33 CB01 CB03 CC14 

DA02 EA01 EA11 
3H066 AA02 BA04 BA32 EA11 
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